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Abstract
Background: Chronic diseases disproportionately burden Aboriginal and Torres Strait Islander people in Australia,
with cardiovascular (CV) diseases being the greatest contributor. To improve quality of life and life expectancy for
people living with CV disease, secondary prevention strategies such as rehabilitation and self-management
programs are critical. However, there is no published evidence examining the effect of chronic condition self-
management (CCSM) group programs for Aboriginal and Torres Strait Islander people who have, or are at risk of, CV
disease specifically. This study evaluates the Work It Out program for its effect on clinical outcome measures in
urban Aboriginal and Torres Strait Islander participants with or at risk of CV disease.
Methods: This study was underpinned by a conceptual framework based on Aboriginal and Torres Strait Islander
community control. Participants had at least one diagnosed CV disease, or at least one CV disease risk factor. Short-
term changes in clinical outcome measures over (approximately) 12 weeks were evaluated with a quasi-experimental,
pre-post test design, using paired t-tests. Factors contributing to positive changes were tested using general linear
models. The outcome measures included blood pressure (mmHg), weight (kg), body mass index (kg/m2), waist and hip
circumference (cm), waist to hip ratio (waist cm/hip cm) and six minute walk test (6MWT).
Results: Changes in several clinical outcome measures were detected, either within the entire group (n = 85) or
within specific participant sub-groups. Participant’s 6MWT distance improved by an average 0.053 km (95% CI: 0.
01–0.07 km). The change in distance travelled was influenced by number of social and emotional wellbeing
conditions participants presented with. The weight of participants classified with extreme obesity decreased on
average by 1.6 kg (95% CI: 0.1–3.0 kg). Participants with high baseline systolic blood pressure demonstrated a
mean decrease of 11 mmHg (95% CI: 3.2–18.8 mmHg). Change in blood pressure was influenced by the number
of cardiovascular conditions participants experienced.
Conclusions: Short-term improvements seen in some measures could indicate a trend for improvement in other
indicators over the longer term. These results suggest the Work It Out program could be a useful model for
cardiovascular rehabilitation and prevention for other urban Aboriginal and Torres Strait Islander populations.
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Background
Chronic diseases disproportionately burden Aboriginal
and Torres Strait Islander people in Australia, contribut-
ing to 80% of the mortality gap between Aboriginal and
Torres Strait Islander and non-Indigenous people [1–4].
The greatest contributors to this mortality gap are car-
diovascular (CV) diseases, with Aboriginal and Torres
Strait Islander people three times more likely to suffer a
major coronary event than other Australians [3, 5]. Since
Aboriginal and Torres Strait Islander health does not
just impact the physical wellbeing of an individual but
also the social, emotional and cultural well-being of the
whole community [6], the implications of CV diseases
may extend from individuals through to their families
and communities. Effective prevention and management
of these conditions is elemental to reach the goal of clos-
ing the life expectancy gap between the Aboriginal and
Torres Strait Islander population and non-Indigenous
Australians within a generation [7].
In order to improve quality of life and life expectancy
for Aboriginal and Torres Strait Islander people living
with CV disease, secondary prevention strategies such as
cardiac rehabilitation and self-management are critical.
Published evidence for best practice CV rehabilitation
and self-management indicate key features of effective
programs. These include approaches that understand
health and wellness through an Aboriginal and Torres
Strait Islander lens and ensure an holistic approach with
care delivered by a multidisciplinary team that includes
Aboriginal and Torres Strait Islander Health Workers
(AHWs) or other Aboriginal and Torres Strait Islander
care providers [8–12]. Further, secondary prevention for
CV disease should include physical activity and education
that is delivered, where possible, in a group or family set-
ting [13–16] and within a culturally responsive environ-
ment, such as an Aboriginal and Torres Strait Islander
Community Controlled Health Service (ATSICCHS) set-
ting [11, 12] and implement strategies that address a range
of chronic conditions and comorbidities where appropri-
ate [10–12, 17]. Evaluated CV disease specific, culturally
appropriate group programs for Aboriginal and Torres
Strait Islander people that incorporate at least some of
these evidence-based strategies, show some short term
improvements in CV disease risk factor measures [11, 12].
However, documented CV specific group programs for
Aboriginal and Torres Strait Islander peoples are rare.
The implementation and evaluation of broad chronic
condition self-management (CCSM) programs are more
common in the literature, and have been delivered in
Aboriginal and Torres Strait Islander settings. Although
not CV specific programs, many people who participate
present with CV disease and other comorbidities and/or
multiple risk factors for CV disease. Correspondingly, such
programs tend to share many strategies recognised as
important for CV prevention and management. The Stan-
ford Chronic Disease Self-Management Program [18, 19] is
a common CCSM strategy made available through the Aus-
tralian healthcare system in 2004. In a study evaluating the
model in an Aboriginal and Torres Strait Islander commu-
nity, improvements were noted in some CV risk factor
measures including BMI, cholesterol levels and glycosylated
haemoglobin [20]. The Flinders Program is also a widely
adopted CCSM program in clinical settings throughout
Australia [21–24]. When implemented and evaluated at
three community controlled health settings in rural,
regional and metropolitan South Australia, the Flinders
Program along with other coordinated systemic CCSM
strategies showed small but statistically significant improve-
ments over time in CV risk factor indicators of BMI, total
cholesterol, triglyceride, low-density lipoprotein, and glyco-
sylated haemoglobin levels [24] .
There is undoubtedly a place for cardiac rehabilitation
and self-management to occur within broader group
programs for CCSM, as these adopt similar CV-specific
strategies, address similar risk factors, and have indi-
cated some improvements across CV risk factor indices.
However, there is no published evidence examining the
effect of such broader CCSM group programs for urban
Aboriginal and Torres Strait Islander people who have,
or are at risk of, CV disease specifically. The Work It
Out program is a novel approach to CCSM underpinned
by the aforementioned evidenced-based strategies that
has been developed and implemented by the Institute for
Urban Indigenous Health (IUIH). This paper aims to
evaluate the program for its effect on clinical outcome
measures in a population of Aboriginal and Torres Strait
Islander participants with or at risk of CV disease in
urban south-east Queensland.
Program overview
The Work It Out Program is a culturally responsive
CCSM group program that has been implemented since
2011 across eight ATSICCHSs in south-east Queensland.
Adopting the holistic view of Aboriginal and Torres
Strait Islander health, the Work It Out program com-
bines an inter-professional allied-health partnership ap-
proach based on published evidence of best practice
CCSM and rehabilitation strategies with Aboriginal and
Torres Strait Islander people.
Entry to the program is by General Practitioner refer-
ral at participating ATSICCHSs, with many participants
referred for the prevention or management of CV condi-
tions. The progam runs on a successive 12 week cycle,
with clients able to participate in two or more Work It
Out sessions per week (as dictated by participant and lo-
cation demands). The program has flexible entry and
exit points and allows participants to be absent from
several sessions due to responsibilities within family and
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community, and then return to the program at a later
time. A Work It Out session consists of a 45 min ‘yarn-
ing’ (education) session delivered by a variety of health
professionals in a culturally-safe environment. This is
followed by a one hour exercise program undertaken in
a group setting, developed by an accredited exercise
physiologist or physiotherapist and indivudally tailored
to meet the needs of participant’s unique chronic condi-
tions. An AHW or other Aboriginal and Torres Strait Is-
lander staff member is an integral part of the team
working closely with the accredited exercise physiolo-
gist/physiotherapist at each site.
Methods
This study was underpinned by a conceptual framework
based on the principle of Aboriginal and Torres Strait
Islander community control. This conceptual framework
began with the research design, priorities and direction
being set and monitored by a community controlled
health organisation, through a relationship of trust de-
veloped over time. Two authors (KM, RM) are Aborigi-
nal researchers, ensuring the research was culturally and
ethically responsive, and driven by Aboriginal and
Torres Strait Islander priorities. The lead author was
employed with the Work It Out program and developed
relationships with participants and colleagues over a
12 month period, before this study took place. Addition-
ally, an upper-management member of the IUIH staff
was part of the research team for this project (AN). This
ensured ongoing support of the project that aligned with
the IUIH core values. Persistent guidance throughout
the entire research process, including data collection,
analysis and dissemination was provided by Work It Out
staff. Significantly, Work It Out participants became part
of the research process, through the attendance at yarn-
ing sessions by the researcher to informally share re-
search outcomes. Frequently, this would involve a
reciprocal learning process whereby participants would
ask questions of the research that would require further
investigation, and regular reporting back to their Work It
Out group. It is this framework that shaped the direction
of the research project which became imperative for
conducting ethical and culturally competent quantitative
research with the population group. This conceptual
framework aligned to the National Health and Medical
Research Council’s guidelines for ethical conduct in Abo-
riginal and Torres Strait Islander research [25] and
shaped ethical research practice, ensuring that Aborigi-
nal and Torres Strait Islander people and perspectives
were included in the collection, analysis and dissemin-
ation of the research [25–29].
A quasi-experimental, pre-post test design was used to
test short-term changes in routinely collected clinical
outcome measures, following participation in the Work
It Out program, from baseline to first follow-up assess-
ment, for all participants with or at risk of CV disease.
The research hypothesis was that participation in the
WIO program is associated with short-term stable or
improved clinical outcome measures for participants
with or at risk of CV disease.
A secondary outcome of this research was to explore
factors that may have influenced positive changes in
these clinical outcome measures, to provide a quantita-
tive understanding about elements which may contribute
to the Work It Out participant’s overall wellbeing. This
method was specifically chosen as there is a pressing
identified need to ensure research questions are devel-
oped in a culturally competent manner, considering
methods that move away from a narrative of deficit and
disadvantage, and instead, seek to empower wellness
within Aboriginal and Torres Strait Islander communi-
ties [26, 30, 31].
Participants
Participants were recruited purposively from a population
of urban Aboriginal and Torres Strait Islander patients
(18 years or over) with or at risk of chronic disease, who
attended one of six participating ATSICCHSs in South-
east Queensland between 2012 and 2014. Participants
were referred by their general practitioner into the pro-
gram, after completion of an Aboriginal and Torres Strait
Islander Health Assessment [32], General Practitioner
Management Plan and/or Team Care Arrangement [33].
Inclusion criteria for this study specified that partici-
pants have at least one diagnosed CV disease, or at least
one CV disease risk factor. Participants were included in
the study if they had any existing CV disease affecting
the heart and/or blood vessels [34, 35]. Participants
existing CV diseases were diverse and included: congest-
ive heart failure/chronic heart failure; cardiomyopathy;
angina; myocardial infarct/acute myocardial infarct;
arrhythmia; valvular disease; ischemic heart disease;
cerebrovascular disease/stroke; deep vein thrombosis;
pulmonary embolism; and, peripheral vascular disease.
Additionally, participants were included in the study if
they had at least one of the following risk factors for CV
disease: the presence of diabetes mellitus or insulin
dependent diabetes mellitus; high cholesterol; hyperten-
sion; overweight/obesity; the presence of a social and
emotional wellbeing condition (SEWB); chronic kidney
disease; having a heavy alcohol intake; being a current
smoker [5, 36, 37]; and, being over 74 years of age at
baseline [38].
Data
Upon entry to the Work It Out program, an initial as-
sessment is routinely undertaken by an accredited exer-
cise physiologist or physiotherapist where basic baseline
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demographic and medical history are collected, as well
as baseline outcome measures. At this initial assessment,
participants were counselled in plain English about the
research project and only those who gave signed, in-
formed consent were included.
The collection of medical history at baseline deter-
mined participants existing CV conditions and risk
factors for CV disease which allowed for the decision
of inclusion into to the study using the aforemen-
tioned inclusion criteria. This medical history was
cross-referenced with data from the participants most
recent Aboriginal and Torres Strait Islander Health
Assessment, within patient medical files. Descriptive
data, such as the number and presence of other co-
morbidities were also collected from these sources.
Baseline clinical outcome measures included systolic
and diastolic blood pressure (BP) (mmHg); weight (kg)
and body mass index (BMI) (kg/m2); waist, hip cir-
cumference (cm) and Waist Hip Ratio (WHR) (waist
cm/hip cm); and, six minute walk test (6MWT). Sys-
tolic and diastolic BP was measured using an elec-
tronic sphygmomanometer on participants in the
seated position. Weight (kg) was measured without
shoes, using an electronic body mass scale. Height
(cm) was measured using a tape measure from floor to
crown of head, and corresponding BMI calculated
(BMI = kg/m2). Waist circumference (cm) was taken
using a tape measure at midpoint between the iliac crest
and lower ribs. Likewise, hip circumference (cm) was mea-
sured with a tape measure at the maximum point of prom-
inence of the buttocks. WHR was calculated using weight
and hip circumference measurements (WHR = Waist cir-
cumference/hips circumference). The 6MWT measures the
distance an individual can comfortably walk in 6 min and
was undertaken following the standard American Thoracic
Society Guidelines [39].
These clinical outcome measures were also collected
at six week intervals throughout the program. Whilst
the aim was to collect follow-up clinical outcome data
after a 12 week period, the rolling program entry and
flexibility in attendance meant the timing of follow
up physical assessments varied between participants.
Missing follow-up data occurred if participants were
absent from the program on the day the assessments
were scheduled, or, if they had discontinued the pro-
gram. Furthermore, due to resourcing and/or time
limitations, often not all clinical outcome measures
were recorded for each participant at each follow-up
session. Only participants who recorded at least one
clinical outcome measure at their initial and first
follow-up (approx. 12 weeks) assessment were in-
cluded for analysis. All data were de-identified onsite
at IUIH and provided for the purposes of secondary
data analysis.
Statistical analysis
Paired t-tests were used to determine if there was a sta-
tistically significant change in clinical outcome measures
between baseline and follow-up assessment. In addition
to the total cohort, participant sub-groups were allo-
cated during secondary data analysis using the following
published evidence-based criteria which was determined
a priori:
 BMI groups – healthy, overweight, obese I, obese II
and extreme obesity [40];
 BP categories – normal, high/normal, high, very high
[41];
 Waist and WHR groups – no increased risk of
metabolic complications, increased risk and
substantially increased risk [1, 40].
Clinical groups were assigned based on the partici-
pant’s baseline measurement.
Change in each clinical outcome measure, and po-
tential factors influencing the change were explored
using general linear models. Models were built by
examining the significance of factors and covariates
individually, or in combination. Factors considered
were BMI group, presence of CV disease, number of
CV conditions, presence of respiratory disease, pres-
ence of diabetes mellitus/insulin dependent diabetes
mellitus, number of SEWB conditions, presence of a
musculoskeletal condition, number of chronic condi-
tions, number of CV risk factors and gender. Presence
of DM/IDDM, musculoskeletal, respiratory disease
and number of SEWB conditions were chosen because
of their overrepresentation within this population.
SEWB is often used interchangeably with ‘mental
health’, however, is a much more multifaceted concept
with particular meaning for Aboriginal and Torres
Strait Islander people [42]. While the term SEWB in-
cludes mental health conditions, it also encompasses
broader aspects of health and wellbeing such as con-
nection to land or Country, culture, family, kinship
and community [42]. Covariates considered included
number of days between baseline and follow-up meas-
urement, number of visits between baseline and
follow-up, average sessions attended per week, base-
line measurement and age. A type I error of less than
0.05 was considered to represent statistical signifi-
cance for all tests. Due to the small sample size, a
maximum of 2 independent variables were included in
each model, with those selected having the highest ex-
planatory power. Co-linearity between variables was
assessed using the Variance Inflation Factor (VIF); all
results had a VIF < 1.4 indicating co-linearity is not a
problem in the models. All analysis were performed
using IBM SPSS for Windows Release 22 (SPSS).
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As this is a small and potentially recognisable cohort
of participants, confidentiality of study participants must
be upheld. Thus, the actual sample size of two sub-
groups in each clinical outcome measure have been re-
placed with the labels “n ≤ 10” or “n ≥ 10” when report-
ing outcomes. Statistical tests were not conducted on
sub-groups where n ≤ 10.
Results
A total of 315 participants had baseline clinical outcome
measurements recorded upon initial assessment by an
accredited exercise physiologist or physiotherapist. Of
this sample, 85 people with (n = 24) or at risk (n = 61)
of CV disease had at least one paired clinical outcome
baseline and follow-up measurement recorded, thus ex-
cluding 230 participants from analysis.
Participant characteristics for the sample who had only
a baseline measurement recorded (n = 230) were com-
pared to those for participants with both baseline and
follow-up measurement (n = 85). Those that had a
paired baseline and follow-up measurement were an
average of 5.14 years older (95%CI: 1.56 to 8.73) than
those that had a baseline measurement only
(t312 = 2.82, p = 0.005). Participants did not differ be-
tween groups in gender, marital status, employment sta-
tus or baseline CV disease risk factor characteristics.
For the sample included in this study (n = 85), pre-
senting with more than one CV condition was com-
mon, with 11 (45.85%) participants having 2–3 CV
conditions. The median length of time between baseline
and follow-up assessment was 11.85 weeks (IQR = 6.57–
26.64 weeks) and the median number of sessions
attended per person during this period 11.00
(IQR = 6.00–19.00). The mean age of participants was
55.26 years (SD = 13.86 years) and the majority (n = 61,
71.80%) were female. SEWB conditions were common
amongst the 85 participants, with 35 (41.20%) present-
ing with one SEWB condition and 13 (15.30%) having
two-three SEWB conditions.
At baseline 76.54% of the participants with both a pre
and post measurement were classified as obese or ex-
tremely obese. The mean BMI was 36.89 (SD = 9.65).
Almost one third of participants (n = 18) had high sys-
tolic BP and 91.14% had a waist circumference cate-
gorised as having substantially increased risk of
metabolic complications. There was high variability in
the distance walked in the 6MWT, with participants cov-
ering an average of 0.38 km and individual values ran-
ging from 0.07 to 0.95 km.
At follow-up participants with matched baseline line
data showed small, non-significant decreases in mean
weight, BMI, waist circumference, hip circumference, sys-
tolic BP, and diastolic BP, and a slight increase in WHR
between baseline and follow-up (Table 1). The distance
walked in the 6MWT significantly increased between
baseline and follow-up with a mean change of 0.053 km
(95% CI: 0.01 to 0.07, p = 0.023) (Table 1). Significant
changes were identified for specific participant sub-
groups. The extreme obesity BMI group demonstrated a
significant reduction in weight of 1.57 kg (95% CI: 0.10 to
3.03, p = 0.037). For both systolic and diastolic BP, partici-
pants with a baseline measurement recorded in the nor-
mal range, had a significantly higher measurement at
follow-up. For systolic BP only, participants in the high
range at baseline demonstrated a significant decrease at
follow-up of 11 mmHg (95% CI: 3.18 to 18.82, p = 0.009)
(Table 1).
After adjusting for baseline measurements, statistically
significant models predicting positive changes in 6MWT
and systolic and diastolic BP were developed. Partici-
pants who walked further in their 6MWT at baseline,
saw smaller changes in their follow-up 6MWT distance.
The best fitting model for change in 6MWT adjusted for
baseline 6MWT, included number of SEWB conditions
as a factor (Fig. 1). This model predicted that after
adjusting for baseline 6MWT measurement, those indi-
viduals who had two or three SEWB conditions walked
an average of an additional 0.143 km (95%CI: 0.05 to
0.23, p = 0.002) at follow-up, compared to those with no
SEWB conditions (Fig. 1).
It was noted that participants with two or three SEWB
conditions had a lower mean weight and walked sub-
stantially further at baseline (mean weight = 87.74 kg,
mean baseline 6MWT distance = 0.55 km), compared
to those that had one SEWB condition (mean
weight = 104.33 kg, mean baseline 6MWT dis-
tance = 0.38 km) and those that presented with no
SEWB conditions (mean weight = 100.83 kg, mean
baseline 6MWT distance = 0.39 km).
Like the 6MWT, the largest decreases in systolic and
diastolic BP between baseline and follow-up occurred in
those participants with the highest baseline readings.
After adjusting for baseline measurement, change in dia-
stolic BP was found to be influenced by the number of
CV conditions and age (Fig. 2). Participants with one CV
condition experienced an average decrease in diastolic
BP which was 10.6 mmHg larger (95% CI: 3.3 to
18.0 mmHg, p = 0.004) than participants with no CV
conditions, after adjusting for baseline diastolic BP and
age (Fig. 2). Similarly, the model for change in systolic
BP showed that after adjusting for the baseline reading,
participants with one CV condition experienced a
10.77 mmHg (95% CI:0.40 to 21.13, p = 0.042) larger de-
crease in systolic BP, when compared to those who
didn’t present with a CV condition. Further, the model
for diastolic BP showed that for every one year increase
in age, the change in diastolic BP is expected to decrease
by 0.26 mmHg (95% CI: 0.09 to 0.43 mmHg, p = 0.002)
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after adjusting for number of CV conditions and baseline
diastolic BP (Fig. 2).
Discussion
The participants in the Work it Out program are pur-
posely selected to have at least one chronic condition or
risk factor, thereby automatically selecting a portion of
the larger Aboriginal and Torres Strait Islander popula-
tion with poorer health. However the baseline clinical out-
come measures indicate a population that has a substantial
burden of ill health with multiple conditions and/or risk
factors and a high level of complex health needs. It appears
this urban south-east Queensland Aboriginal and Torres
Strait Islander cohort has similar characteristics to cohorts
accessing CV rehabilitation, prevention and CCSM pro-
grams in rural, regional and urban areas of other Australian
states, specifically Tasmania, Western Australia and South
Australia [11, 12, 34, 35].
The analysis undertaken during this study demonstrated
that statistically significant changes in some clinical out-
come measures were detected after approximately 12 weeks
in the Work It Out program for people with or at risk of
CV disease. Results indicated that changes in clinical out-
come measures were seen in measures that were more
Table 1 Summary of changes in clinical outcome measures for individuals with baseline and first follow-up assessment
Clinical Outcome Measure n Mean Change (95% CI) Baseline Measurement (SD) Follow-up Measurement (SD) p-value†
Weight (kg) 65 −0.57 (−1.28, 0.14) 98.90 (27.97) 98.32 (27.65) 0.113
Weight within BMI Groups (kg)
Healthy ≤10 0.26 (−3.30, 3.82) 66.53 (7.84) 66.80 (8.13) –
Overweight ≥10 −0.02 (−1.12, 1.08) 76.35 (9.76) 76.33 (10.40) 0.974
Obese I 15 −1.21 (−3.11, 0.69) 92.39 (12.37) 91.17 (11.11) 0.194
Obese II 12 0.85 (−0.46, 2.15) 95.64 (9.67) 96.48 (9.67) 0.181
Extreme Obesity 19 −1.57 (−3.03, −0.10) 130.55 (27.23) 128.98 (28.09) 0.037*
BMI (kg/m2) 64 −0.20 (−0.47, 0.07) 35.85 (8.92) 35.65 (8.80) 0.15
Systolic BP (mmHg) 58 −0.71 (−4.85, 3.43) 128.21 (16.84) 127.50 (16.31) 0.734
Systolic BP within BP
Categories (mmHg)
Normal ≥10 8.19 (3.45, 12.93) 110.29 (6.41) 118.48 (10.06) 0.002*
High/Normal ≥10 −0.79 (−8.17, 6.59) 129.21 (4.88) 128.42 (14.82) 0.825
High 18 −11.00 (−18.82, −3.18) 148.06 (7.87) 137.06 (18.49) 0.009*
Diastolic BP (mmHg) 58 −0.12, (−3.49, 3.25) 80.50 (10.17) 80.38 (11.29) 0.943
Diastolic BP within BP
Categories (mmHg)
Normal ≥10 5.31 (1.59, 9.04) 73.63 (6.65) 78.94 (9.55) 0.007*
High/Normal ≥10 −5.87 (−13.48, 1.74) 85.13 (2.87) 79.25 (13.88) 0.121
High 9 −8.11 (−16.08, −0.14) 93.33 (4.06) 85.22 (10.12) –
Waist circumference (cm) 60 −0.58 (−3.06, 1.89) 116.32 (19.86) 115.73 (18.98) 0.63
Waist circumference within
Waist circumference groups (cm)
No increased risk ≤10 5.33 (−5.01, 15.68) 93.66 (10.06) 88.33 (8.08) –
Increased risk ≤10 1.77 (−14.15, 17.69) 84.07 (3.00) 85.83 (4.54) –
Substantially increased risk 54 −1.05 (−3.74, 1.65) 119.7 (17.94) 118.62 (17.61) 0.44
Hip circumference (cm) 57 −0.65 (−2.55, 1.25) 123.57 (18.39) 122.9 (19.80) 0.49
WHR (waist/hip) 57 0.0007 (−0.024, 0.025) 0.94 (0.093) 0.95 (0.091) 0.95
WHR within WHR Groups
(waist/hip)
No increased risk ≤10 0.108 (−0.001, 0.219) 0.81 (0.022) 0.92 (0.12) –
Substantially increased risk ≥10 −0.016 (−0.038, 0.004) 0.97 (0.080) 0.95 (0.086) 0.12
6MWT (km) 47 0.053 (0.01, 0.07) 0.38 (0.18) 0.43 (0.16) 0.023*
† Paired t-test used to compare baseline and follow-up measurement. Statistical testing only conducted when n > 10 in each group
*Significant at p < 0.05
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responsive to exercise within a shorter time period, and in
participants with a worse starting condition. This is emu-
lated in a Tasmanian cardiopulmonary rehabilitation and
secondary prevention program [12] which recognised the
difficulty in achieving losses in weight, BMI and waist cir-
cumference over an eight week period, noting small effect
sizes. Correspondingly, the 6MWT is proven to be more re-
sponsive to change over a shorter time period, with more
modest changes seen over longer periods [43].
The reduction in systolic BP for participants in the
high category of 11 mmHg is notable and clinically rele-
vant, and is greater than that experienced in both a simi-
lar cohort [21] and a meta-analysis of conventional
cardiac rehabilitation programs [44]. It is echoed how-
ever, in results from a similar cardiac rehabilitation pro-
gram [11] which indicated that along with lifestyle
changes and medication compliance, a higher measure
of BP at baseline may correspond to a greater loss in the
short term, as demonstrated in this study. A reduction
in systolic BP may have particular clinical importance
for this group, as clinical trials have shown that control
of systolic hypertension specifically, reduces total mor-
tality, CV mortality, stroke and the occurrence of other
heart failure events [45, 46].
The statistical models that were created for both sys-
tolic and diastolic BP showed that both appeared to be
influenced by the number of CV conditions, after adjust-
ing for their baseline measurement. It is possible that
this points towards prescribed intensity of exercise, with
participants who presented with two or more CV condi-
tions more likely prescribed a reduced exercise intensity
than those who presented with one CV condition, thus
potentially explaining the smaller changes at follow-up
assessment. The effect of medication could also be im-
portant, with participants who presented with multiple
CV conditions more likely to have their BP regulated by
medication and thus show a smaller effect from exercise
and lifestyle modification. Lastly, this outcome could be
influenced by motivation. That is, participants with one
CV condition may be more motivated to make lifestyle
changes, compared to those who have numerous CV
conditions, who may find it more challenging. The exact
reason for the influence of number of CV conditions on
change in systolic and diastolic BP in this population is
an area for further research.
The statistical model also demonstrates the impact of
age on diastolic BP. It is likely this is due to the natural
progression of diastolic BP, which rises until approxi-
mately age 50 and tends to level off or fall in later life
[47, 48].
The 15% improvement in 6MWT is consistent with
what is noted in conventional short-term outpatient car-
diac rehabilitation programs [49] and points to the effect
of regular exercise on every day physical functioning.
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legend: blue circle 0 SEWB Conditions, green circle 1 SEWB
Condition, red circle 2–3 SEWB Conditions
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pressure (follow-up – baseline), and predicted regression equations.
Fig. 2 legend: blue circle 0 CV Conditions, green circle 1 CV
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The model indicated that change in 6MWT appeared to
be influenced by number of SEWB conditions, with the
overall pattern of participants who walked further at
baseline seeing the smallest improvement at follow-up.
However, this trend did not hold for those experiencing
several SEWB conditions who also had a smaller mean
weight compared to those with one or no SEWB condi-
tions. This may suggest that those participants with two
or three SEWB had the ability to walk further at baseline
because they were leaner and thus more physically able.
However, while weight is likely to influence the 6MWT
result at baseline, it cannot explain the differential
improvements in 6MWT at follow-up. What this may
reveal then, is the social benefit gained from attending
the program and/or the physiological improvements in
depressive symptoms that are often associated with
exercise.
The presence of psychosocial stress is linked to a lack
of motivation in carrying out work or normal activities
for Aboriginal and Torres Strait Islander people [50].
Hence, we propose that participants who began the pro-
gram with two or three SEWB conditions, could have
been significantly lacking in motivation, and that their
superior performance in the 6MWT at baseline com-
pared to other participants was due to their better phys-
ical condition (i.e. lighter body weight). A separate
qualitative study involving a small sample of Work It
Out participants (n = 22), identified social connectedness
as a strong theme, with reports of “having a place to
meet others,” connecting and re-connecting with family
and friends and a shared responsibility to help each
other emphasised [51]. So, we hypothesise that as partic-
ipants with numerous SEWB conditions continued to at-
tend the program, they benefited from this important
social support, thus increasing motivation levels. This in-
crease in motivation may have manifested as a greater
change in the 6MWT, as this is proven to be highly re-
sponsive to exercise in a short term period [43]. More-
over, qualitative analysis revealed overwhelming reports
of decreases in anxiety and depression in participants
due to participation in the program [51]. This is sup-
ported by literature which shows that for participants
with diagnosed depression, physical exercise in a group
setting may substantially increase 6MWT distance, im-
prove quality of life and depressive symptoms, and in-
crease perceptions of social support when compared to
an intervention of traditional cognitive behavioural ther-
apy [52, 53]. This highlights the potential physiological
effects of exercise for participants with numerous SEWB
conditions.
Although the distance walked in six minutes may be
seen as an objective measure of physical capacity, the
potential flow-on effects for individuals with two or
three SEWB could be considerable. It is important too,
to examine the meaning of this physical increase in
6MWT in the context of Aboriginal and Torres Strait Is-
lander people participating in a community based health
program. For Aboriginal and Torres Strait Islander
people, walking an extra 143 m may be reflected in an
increase in the ability to physically participate more
wholly in community, interact with family and carry out
cultural activities. More research determining the exact
effects of the Work It Out program on participants with
SEWB conditions is warranted.
This study has several limitations which need to be
considered. First, only changes that occurred over an ap-
proximate 12 week period were assessed. Further ana-
lysis is required over a longer time period in order to see
if current benefits are sustained and/or positive trends in
changes to clinical outcome measures continue. Second,
the bivariate results of this study are likely impacted by
regression to the mean and should be viewed with cau-
tion. However, the impact of regression to the mean was
reduced in the modelling but the inclusion of the base-
line measurement in the model. Hence the modelling re-
sults reported are more likely representative of true
covariate effects compared to the simpler bivariate ana-
lysis. Further, the statistical analysis and power was re-
stricted due to the small sample size, particularly in
certain sub-groups. This is a result of the Work It Out
program being relatively new and also a lack of follow-
up data. It is recommended that a similar analysis be
conducted once more participants have progressed
through the program. Furthermore, the exclusion of par-
ticipants without a follow-up assessment may offer some
bias to results. However, as age is the only characteristic
identified that differs between the included and excluded
cohorts, this is unlikely to be significant. As an observa-
tional study, this project is subject to the potential limi-
tations of this study design. These include a lack of
control group and an inability to establish definitive
cause and effect relationships. However, the overall out-
come is the impact of the Work It Out program and
how this has influenced behaviour change in partici-
pants’ everyday lives, so an observed positive change is
deemed reflective of the program’s success. Lastly, the
diversity of Aboriginal and Torres Strait Islander com-
munities must be considered, and thus, caution must be
exercised when generalising these outcomes beyond
urban south-east Queensland.
Conclusions
Evaluation of the Work It Out program over an approxi-
mate 12 week period found statistically significant im-
provements for those participants who began the
program with high systolic BP; those whose BMI was
classified as extremely obese; and, in the 6MWT. These
findings suggest that short-term improvements were
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seen in those clinical outcome measures that were more
responsive to exercise and behaviour change within
shorter time periods. This could indicate a trend for im-
provements in other clinical outcome indicators over the
longer term. It was noted that there were increased ben-
efits with particular to those participants suffering nu-
merous SEWB conditions and the reasons for this
require further investigation. Whilst evaluation of other
aspects of the Work It Out program are required, this
study shows that the program could prove a useful
model for CV rehabilitation and prevention for other
urban Aboriginal and Torres Strait Islander populations.
Abbreviations
6MWT: Six Minute Walk Test; AHW: Aboriginal and Torres Strait Islander
Health Worker; ATSICCHS: Aboriginal and Torres Strait Islander Community
Controlled Health Service; BMI: Body Mass Index; BP: Blood Pressure;
CCSM: Chronic Condition Self-Management; CV: Cardiovascular;
IQR: Interquartile Range; IUIH: The Institute for Urban Indigenous Health;
SEWB: Social and Emotional Wellbeing; WHR: Waist to Hip Ratio
Acknowledgements
The researchers would like to acknowledge the Traditional Owners and
Custodians of the land where this research has taken place and thank all
participants for their involvement in the Work it Out program and this
research.
Funding
This research was supported by the National Heart Foundation, through a
National Heart Foundation Australian Indigenous Scholarship. The funders
had no role in the design of the study, or the analysis and interpretation of
the results.
Availability of data and materials
Consent for publication of raw data not obtained and dataset could in
theory pose a threat to confidentiality. The data were extracted from routine
measurements as part of program evaluation. As the Work It Out program
encompasses a relatively small and recognisable population, it is not
possible to completely de-identify data. To maintain confidentiality of study
participants and ensure that participants cannot be identified raw data is not
available.
Author’s contributions
KM designed the study, prepared the data, conducted the data analysis and
interpretation and wrote the manuscript. MLG participated in the design of
the study and supervised the data analysis and interpretation, and reviewed
the manuscript. RM participated in the design of the study and reviewed the
manuscript. AN participated in the design of the study and reviewed the
manuscript. All authors read and approved the final version of the
manuscript.
Ethics approval and consent to participate
Ethical approval for research of the Work It Out program was obtained from
the University of Queensland’s Human and Behavioural Research Ethics
Committee, approval number: 2,011,001,283. Approval from the Institute for
Urban Indigenous Health’s Board of Directors, comprised of community
leaders as well as medical, community health, Aboriginal and Torres Strait
Islander health and academic professionals, was gained for use of de-
identified data for the purposes of secondary data analysis for this project.
Ethics approval for the analyses of this secondary data was then cleared by
the Human Research Ethics Committee at Queensland University of Technology,
approval number: 130,000,692.
Upon entry to the Work It Out program participants were counselled in plain
English about the research project and only those who gave signed,
informed consent were included.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1School of Public Health and Social Work, Queensland University of
Technology, Brisbane, QLD, Australia. 2First Peoples Health Unit, Griffith
University, Gold Coast, QLD, Australia. 3The Institute for Urban Indigenous
Health, Windsor, Brisbane, QLD, Australia. 4Aboriginal and Torres Strait
Islander Studies Unit, The University of Queensland, St Lucia, QLD, Australia.
Received: 4 August 2016 Accepted: 22 September 2017
References
1. Australian Burea of Statistics (ABS). National Aboriginal and Torres Strait
Islander Health Survey 2004–2005, cat. no. 4715.0. Canberra: ABS; 2006b.
2. Australian Institute of Health and Welfare (AIHW). Aboriginal and Torres
Strait Islander Health Performance Framework 2012 report: Queensland, cat.
no. IHW85. Canberra: AIHW; 2013a.
3. Australian Institute of Health and Welfare (AIHW). Contribution of chronic
disease to the gap in adult mortality between Aboriginal and Torres Strait
Islander and other Australians, cat. no. IHW 48. Canberra: AIHW; 2010.
4. Australian Institute of Health and Welfare (AIHW). Risk Factors contributing
to chronic disease, cat. no. PHE 157. Canberra: AIHW; 2012.
5. Penm E. Cardiovascular disease and its associated risk factors in
Aboriginal and Torres Strait Islander peoples 2004–05, cat. no. CVD 41.
AIHW: Canberra; 2008.
6. National Aboriginal Health Strategy Working Party (NAHSWP). A National
Aboriginal Health Strategy - Report. Canberra: Australian Government
Publishing Service; 1989.
7. Council of Australian Governments (COAG). National Partnership Agreement
on Closing the Gap in Indigenous Health Outcomes. Canberra: COAG; 2008.
8. Durie M. Understanding health and illness: research at the interface
between science and indigenous knowledge. Int J Epidemiol. 2004;
33(5):1138–43.
9. Shepherd F, Battye K, Chalmers E. Improving access to cardiac rehabilitation
for remote Indigenous clients. Aust N Z J Public Health. 2003;27(6):632–6.
10. National Health and Medical Research Council (NHMRC). Strengthening
Cardiac Rehabilitation and Secondary Prevention for Aboriginal and Torres
Strait Islander Peoples. Canberra: Commonwealth Publishing Service; 2005b.
11. Dimer L, Dowling T, Jones J, Cheetham C, Thomas T, Smith J, et al.
Build it and they will come: outcomes from a successful cardiac
rehabilitation program at an Aboriginal Medical Service. Aust Health
Rev. 2013;37(1):79–82.
12. Davey M, Moore W, Walters J. Tasmanian Aborigines step up to health:
evaluation of a cardiopulmonary rehabilitation and secondary prevention
program. BMC Health Serv Res. 2014;14:349.
13. Chan LC, Ware R, Kesting J, Marczak M, Good D, Shaw JT. Short term
efficacy of a lifestyle intervention programme on cardiovascular health
outcome in overweight Indigenous Australians with and without type 2
diabetes mellitus: The healthy lifestyle programme (HELP). Diabetes Res Clin
Pract. 2007;75(1):65–71.
14. Egger G, Fisher G, Piers S, Bedford K, Morseau G, Sabasio S, et al. Abdominal
obesity reduction in indigenous men. International journal of obesity and
related metabolic disorders: journal of the International Association for the
Study of Obesity. 1999;23(6):564.
15. Schmidt B, Wenitong M, Esterman A, Hoy W, Segal L, Taylor S, et al. Getting
better at chronic care in remote communities: study protocol for a
pragmatic cluster randomised controlled of community based
management. BMC Public Health. 2012;12(1):1017–24.
16. Hunt J, Marshall AL, Jenkins D. Exploring the meaning of, the barriers
to and potential strategies for promoting physical activity among urban
Indigenous Australians. Health Promotion Journal of Australia. 2008;
19(2):102–8.
17. Brown A, Walsh W, Lea T, Tonkin A. What Becomes of the Broken Hearted?
Coronary Heart Disease as a Paradigm of Cardiovascular Disease and Poor
Mills et al. BMC Health Services Research  (2017) 17:680 Page 9 of 10
Health Among Indigenous Australians. Heart, Lung and Circulation. 2005;
14(3):158–62.
18. Lorig KR, Sobel DS, Stewart AL, Brown BW Jr, Bandura A, Ritter P, et al.
Evidence suggesting that a chronic disease self-management program can
improve health status while reducing hospitalization: a randomized trial.
Med Care. 1999;37(1):5–14.
19. Lorig KR, Ritter P, Stewart AL, Sobel DS, Brown BW Jr, Bandura A, et al.
Chronic disease self-management program: 2-year health status and health
care utilization outcomes. Med Care. 2001;39(11):1217–23.
20. Harvey PW, Petkov J, Kowanko I, Helps Y, Battersby M. Chronic condition
management and self-management in Aboriginal communities in South
Australia: outcomes of a longitudinal study. Aust Health Rev. 2013;32(2):330–8.
21. Battersby M, Ah Kit J, Prideaux C, Harvey PW, Collins JP, Mills PD.
Implementing the Flinders model of self-management support with
Aboriginal people who have diabetes: findings from a pilot study. Australian
Journal of Primary Health. 2008;14(1):66–74.
22. Flinders Human Behaviour and Health Research Unit FU. The Flinders
Program for Chronic Condition Management: Information Paper. Adelaide:
Flinders University 2010.
23. Flinders Human Behaviour and Health Research Unit (FHBHRU). Educating
future health care professionals to support people with chronic conditions
to live better and live longer: A chronic condition self-management support
tertiary education curiculum framework. 2007.
24. Kowanko I, Helps Y, Harvey P, Battersby M, McCurry B, Carbine R, et al.
Chronic Condition Management Strategies in Aborginal Communities: Final
Report 2011. Adelaide: Flinders University and the Aboriginal Health Council
of South Australia; 2012.
25. National Health and Medical Research Council (NHMRC). Values and Ethics:
Guidelines for Ethical Conduct in Aboriginal and Torres Strait Islander Health
Research. In: NHMRC, editor. Canberra: Commonwealth Publishing Service; 2003.
26. Biddle N. Data about and for Aboriginal and Torres Strait Islander
Australians. Issue paper no. 10, prepared for the Closing the Gap
Clearinghouse. Closing the Gap Clearinghouse: Canberra; 2014.
27. Kowal E, Anderson I, Bailie R. Moving beyond good intentions: Indigenous
participation in Aboriginal and Torres Strait Islander health research. Aust N
Z J Public Health. 2005;29(5):468–70.
28. Laycock A, Walker D, Harrison N, Brands J. Researching Indigenous Health: A
Practical Guide for Researchers. The Lowitja Institute: Melbourne; 2011.
29. National Health and Medical Research Council (NHMRC). Keeping research
on track: A guide for Aboriginal and Torres Strait Islander Australians.
Canberra: Commonwealth Publishing Service; 2005a.
30. Dunbar T, Scrimgeour M. Ethics in Indigenous Research – Connecting with
Community. Bioeth Inq. 2006;3(3):179–85.
31. Walter M, Andersen C. Indigenous Statistics: A Quantitative Research
Methodology. Walnut Creek: Left Coast Press; 2013.
32. Department of Health. Medicare Health Assessment for Aboriginal and
Torres Strait Islander People (MBS ITEM 715) Canberra: Commonwealth of
Australia; 2016. Available from: http://www.health.gov.au/internet/main/
publishing.nsf/Content/mbsprimarycare_ATSI_MBSitem715.
33. Department of Health. Chronic Disease Management Patient Information
Canberra: Commonwealth of Australia; 2014. Available from: http://www.
health.gov.au/internet/main/publishing.nsf/content/mbsprimarycare-
chronicdisease-pdf-infosheet.
34. Australian Institute of Health and Welfare (AIHW). Aboriginal and Torres
Strait Islander people with coronary heart disease: further perspectives on
health status and treatment, no. 26., cat. no. CVD 34. Canberra: AIHW; 2006.
35. MacRae A, Thomson N. Anomie, Burns J, Catto M, Gray C, et al. Overview of
Australian Indigenous Health Status. Australian Indigenous HealthInfoNet:
Mount Lawley; 2012.
36. Brown A, Carrington MJ, McGrady M, Lee G, Zeitz C, Krum H, et al.
Cardiometabolic risk and disease in Indigenous Australians: The heart of the
heart study. Int J Cardiol. 2014a;171(3):377–83.
37. Lucero AA, Lambrick DM, Faulkner JA, Fryer S, Tarrant MA, Poudevigne M, et
al. Modifiable cardiovascular disease risk factors among indigenous
populations. Adv Prev Med. 2014;2014:547018.
38. National Vascular Disease Prevention Alliance (NVDPA). Absolute
cardiovascular disease risk management. NVDPA; 2012.
39. ATS Committee on Proficiency Standards for Clinical Pulmonary Function
Laboratories. ATS statement: guidelines for the six-minute walk test.
American Journal of Respiratory and Critical Care Medicine. 2002;166(1):111.
40. World Health Organisation (WHO). Waist circumference and waist-hip ratio:
Report of a WHO Expert Consultation. Geneva: WHO Press; 2011.
41. National Heart Foundation Australia (NHF). High Blood Pressure 2010.
Available from: http://www.heartfoundation.org.au/your-heart/
cardiovascular-conditions/Pages/blood-pressure.aspx.
42. Gee G, Dudgeon P, Schultz C, Hart A, Kelly K. Aboriginal and Torres Strait
Islander social and emotional wellbeing. In: Dudgeon P, Milroy H, Walker R,
editors. Working Together: Aboriginal and Torres Strait Islander Mental
Health and Wellbeing Principles and Practice. 2nd ed. Canberra: Department
of the Prime Minister and Cabinet; 2014. p. 55–68.
43. Wu G, Sanderson B, Bittner V. The 6-minute walk test: how important is the
learning effect? Am Heart J. 2003;146(1):129–33.
44. Taylor RS, Brown A, Ebrahim S, Jolliffe J, Noorani H, Rees K, et al. Exercise-
based rehabilitation for patients with coronary heart disease: systematic
review and meta-analysis of randomized controlled trials. Am J Med. 2004;
116(10):682–92.
45. Kostis JB, Davis BR, Cutler J, Grimm RH, Berge KG, Cohen JD, et al.
Prevention of heart failure by antihypertensive drug treatment in older
persons with isolated systolic hypertension. JAMA. 1997;278(3):212–6.
46. SHEP Cooperative Research Group. Prevention of stroke by antihypertensive
drug treatment in older persons with isolated systolic hypertension. JAMA.
1991;265(24):3255–64.
47. U.S. Department of Health and Human Services. The Seventh Report of the
Joint National Committee on Prevention, Detection, Evaluation and
Treatment of High Blood Pressure. Boston: NIH 2004.
48. Wang Z, Knight S, Wilson A, Rowley KG, Best JD, McDermott R, et al. Blood
pressure and hypertension for Australian Aboriginal and Torres Strait
Islander people. Eur J Cardiovasc Prev Rehabil. 2006;13(3):438–43.
49. Verrill DE, Barton C, Beasley W, Lippard M, King CN. Six-minute walk
performance and quality of life comparisons in North Carolina cardiac
rehabilitation programs. Heart & Lung: The Journal of Acute and Critical
Care. 2003;32(1):41–51.
50. Australian Institute of Health and Welfare (AIHW). Measuring the social and
emotional wellbeing of Aboriginal and Torres Strait Islander peoples, cat.
no. IHW24. Canberra: AIHW; 2009.
51. Nelson A, Mills K, Dargan S, Roder C. “I Am Getting Healthier”. Perceptions
of Urban Aboriginal and Torres Strait Islander People in a Chronic Disease
Self-Management and Rehabilitation Program. Health. 2016;8(06):538.
52. Hallgren M, Kraepelien M, Öjehagen A, Lindefors N, Zeebari Z, Kaldo V, et al.
Physical exercise and internet-based cognitive behavioural therapy in the
treatment of depression: randomised controlled trial. Br J Psychiatry. 2015.
53. Huang T-T, Liu C-B, Tsai Y-H, Chin Y-F, Wong C-H. Physical fitness exercise
versus cognitive behavior therapy on reducing the depressive symptoms
among community-dwelling elderly adults: A randomized controlled trial.
Int J Nurs Stud. 2015.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Mills et al. BMC Health Services Research  (2017) 17:680 Page 10 of 10
